Cell-matrix interactions in the genesis of arteriosclerosis and atheroma. Effect of aging.
The progression of atheroarteriosclerosis was shown to be age dependent. This designation covers two separate entities: arteriosclerosis, the progressive and diffuse hardening of the walls of arteries with loss of elasticity, and atheromatous plaque formation, which can start early in life according to nutrition and genetic factors (LDL-receptor expression). Lipoprotein-receptor interactions play a crucial role in lipidic plaque formation. There is, however, no indication that the diffuse hardening of the vascular wall would also be influenced by these mechanisms. We described recently a high-affinity receptor for elastin peptides, present on smooth muscle cells, fibroblasts, and also on monocytes and PMNs. When activated, this receptor will increase intracellular calcium. Circulating elastin peptides were determined by a sensitive Elisa method and found to be between 0.1 and 20 micrograms/ml, in the range of activation of the elastin receptor. They increase in obliterative arteriopathies and type IIb hyperlipidemia. Elastolysis accompanies aging and vascular pathology; the sensitivity of this receptor changes with age, intracellular Ca++ increases, but the receptor appears to be uncoupled from its normal transmission mechanism. These results may well explain the increasing diffuse calcification of the vessel wall. The previously demonstrated potentiation of cholesterol deposition in elastic fibers by calcium is in agreement with simultaneous deposition of calcium and lipids. The recent demonstration of the efficient competition of fibronectin for LDL in proteoglycan-LDL complexes suggests that this reaction may be involved in foam cell formation by the opsonization of LDL for phagocytosis. Fibronectin was shown to accumulate in atherosclerotic plaques. Altogether these recent results confirm the importance of cell-matrix interactions in atherogenesis and lead to a better understanding of the age dependence of these disease processes.